Despite the established roles and influence of men on women"s uptake and utilization of reproductive health care interventions, the degree of involvement with intimate issues within the household which could help to understand male involvement and support remains an under-researched topic. The aim of this study was to investigate the degree of involvement at the family level of men within sub-urban communities of Ibadan in South-West Nigeria. A cross sectional survey design was conducted among 380 men selected from sub-urban communities in Ibadan, Oyo State using multi-stage sampling. Data was obtained using pretested, semi-structured, interviewer administered questionnaires. Data were analysed using descriptive statistics, bivariate analysis and logistic regression with level of significance set at 5%. Mean age of respondents was 41.1 ± 7.6 years. Men who were knowledgeable of spouse"s menstrual cycles and ovulation dates were significantly more likely to have supported some form of public health intervention before (p<0.001). Age over 30, above secondary education, and men aware of menstrual dates of spouse were significant predictors of reproductive health interventions. Men who were aware of menstrual cycles of spouse were 96.6% more likely to be supportive or involved in reproductive health matters compared to those who were not (OR =0.034; 95% CI = 0.02 -0.07; p<0.001). Involvement of men at family level as demonstrated in this study serves to influence and explain the level of involvement with reproductive health. Further research investigating other proximal factors that influence male participation is recommended. (Afr J Reprod Health 2017; 21[3]: 76-88).
Introduction
For several decades, health planners have mainly focused their studies on how the attitudes, knowledge and behavior of women can be adjusted especially with regards to reproduction, family planning, contraceptive use and fertility issues 1 . This initial drive was based on the obvious observation that women are responsible for the majority of processes involved with childbirth. However, as time went on, it became obvious that in some countries, studies and programs on reproductive health and behavior based solely on women were not delivering the desired results even after all key areas were attended to by the health planners. Further investigations revealed that in certain communities and countries at large, although women carry most of the physical and emotional strains of pregnancy, childbirth and child rearing, the men occupied critical roles in terms of decision making in most settings 2 . For instance, in India, it was reported that even though the women in Kerala were eligible to receive free contraception and were willing to do so, 40% of them did not use the contraception due to objection by their husbands 1 . In Nigeria and other parts of sub-Saharan Africa, males are recognized as the head of the household and are solely responsible for decision-making in most family oriented reproductive health issues 3 . This informed the decision of more studies to focus on the roles of men in determining the reproductive and fertility characteristics of their families.
In Nigeria, this need has taken on added importance as a result of the high household size reported in the country. The 2013 Nigeria Demographic and Health Survey (NDHS) puts the total fertility rate at 5.5, which is one of the highest in the world (even higher than the 5.05 in sub-Saharan Africa) 4 . This has largely stimulated studies on men from various standpoints. For instance, Oyediran and colleagues investigated the level of knowledge and use of contraceptive methods by Nigerian men 5 while Wusu explored how the family structure and family size were dependent on the head of household characteristics 6 . Fertility desires have been investigated 7 while Sedgh and colleagues went further to investigate and explore the role men play in the occurrence of unplanned pregnancies 8 . Likewise, the evaluation of the knowledge of males for danger signs in pregnancy in Nigeria 9 goes to further emphasize the role and importance of men in relevant public health issues and interventions. These studies also demonstrate the important roles men play in determining their partners" reproductive behaviours.
Even though studies have recognized the importance of determining the level of male involvement in women"s lives at the family level in other patriarchal settings such as India and Papua New Guinea and in Nigeria 10, 11 , the extent with regards to how involved males are with personal and reproductive issues of their spouses at the family level remains under-researched in Nigeria.. Exploring the degree of involvement by men at family and personal levels is important as it may actually serve as a proxy to understanding levels of support and involvement with public health outcomes. To the best of our knowledge, this is the first study that examines the degree of involvement at the family level. The study aims to answer the following questions: What is the extent of involvement of Nigerian men in their spouses" reproductive health? Is there any relationship between gender preference and the level of involvement of men in women"s reproductive issues at the family level? This study expounds these issues by ascertaining the level of involvement of men in the fertility cycles of their partners as well as the factors associated with their involvement in women"s lives at the family level.
Methods

Study area
Three hundred and eighty (380) residents were recruited from Ibadan, Oyo State, southwestern Nigeria using a cross sectional study. Nigeria is situated in West Africa with an estimated population size of 170,000,000 and a total of 774 local government areas 12 
Study population
Study population comprised males participants aged 18 -65 years, recruited from sub-urban communities in Ibadan, who have resided for at least one year prior to the study.
Sampling strategy
Multistage sampling was used for selection of study participants. In the first stage, a sampling frame of all six local government areas of suburban Ibadan metropolitan area was obtained 15 and one local government area was selected randomly by balloting. In stage 2, a complete list of all the communities within the local government areas was obtained and 2 communities were selected from each local government using proportionate allocation based on the estimated sample size. In stage 3, all enumeration areas in the selected communities were selected. Each enumeration area had 10-35 houses with about 6-10 adults per house. All eligible adults in each enumeration area were interviewed. Participants within the selected community who consented to participate in the study were recruited. Subsequently, every consecutive household were approached and fathers were interviewed in that manner according to how they gave consent.
Ethical approval for this study was sought and gotten from the University of Ibadan/University College Hospital Institutional Review Committee before study was initiated. Written informed consent was also obtained from participants before administering questionnaires. Proper community entry was later observed by obtaining approval from the appropriate community leaders. The study was thoroughly explained to participants before consent to participate in the study was obtained. A total of 380 men were selected to participate in the study determined using the formula: n= NZ 2 p (1-p)/Nd 2 + Z 2 p (1-p).
Data were collected between August 2014 and December 2014 by trained research assistants with semi-structured interviewer administered questionnaires, designed based on the study objectives. The questionnaire was initially pretested in a community which was similar in characteristics with the proposed study site. Ambiguities were corrected after which it was subjected to measures of internal consistency with the use of Cronbach"s Alpha test to check the reliability of the survey instrument before final administration. A Cronbach alpha score of 0.87 was obtained that showed good internal consistency of our study instrument.
Independent variables included the sociodemographic characteristics, number of children, category of children (either male only, female only or mixed) while dependent variables included knowledge of spouse"s menstrual cycle dates and ovulation day. For knowledge of menstrual cycle dates, responses were coded as "I am sure of her dates"=1; "I used to know but can"t remember now=2; "never bothered to find out=3". For participants that answered "I used to know but can"t remember now=2; "never bothered to find out=3", responses were re-grouped into, "No I don"t know". While for ovulation dates, responses were coded as, "Yes=1"; "No=2". Ethnicity was later re-classified as "Yoruba=1 and others=2" while marital status was also re-grouped into, "Married=1 and others=2". Data from the field was entered into Stata software (version 20) and checked for double entry by independent entry clerks for quality control. Categorical variables were presented as proportions while continuous variables were summarized as means and standard deviation (for uniformly distributed data) or as median and range (for data that is not normally distributed). Chi square test was used to test for associations of categorical variables with binary outcomes. Fisher"s exact were used to test for associations with variables less than 5 in any of its cells. 
Multiple logistic regression analysis was done to
Results
Socio-demographic characteristics
A total of 380 questionnaires out of 410 questionnaires were returned, giving a response rate of 92.7%. Mean age of respondents was 41.1 ± 7.6 years while the ages ranged from 22 years to 63 years with the highest proportion in the 40-49 years age group (42.6%). Almost half (46.6%) of the respondents were civil servants followed by farmers (18.9%), traders (5.8%) and artisans (13.5%). The majority of the respondents (55.7%) were of Yoruba descent. Almost three out of every five respondents (59.7%) were of the Christian faith, 30.8% were Muslims, and 9.5% were traditionalists. The married respondents constituted a vast majority (81.6%), while about one-tenth (10.8%) of them were involved in common law partnerships. Respondents that had completed tertiary education accounted for the largest proportion of our respondents (34.5%), followed by those that completed secondary education (21.3%). Only 16.6% had completed some postgraduate training. About a third of respondents (33.4%) had less than 2 children and men with female-only children constituted 61.1% of respondents (Table 1) .
Male involvement and factors associated with male involvement in spouse's menstrual and ovulatory cycles
When asked of their spouse"s menstrual cycles, just about one-quarter (25.5%) of them were affirmative of the exact dates of the menstrual dates of their partners. A breakdown of these figures by age group among those that were affirmative showed that 30-39 year age group had the highest proportion (47.4%) compared to those less than 30 years (4.1%), 40-49 years (37.2%) and over 50years (11.3%)a difference that was not statistically significant (p=0.438). Other occupations (53.6%); participants that had completed secondary education (48.5%); Yoruba ethnicity (51.5%), married men (86.6%), could correctly recount the menstrual dates for their spouses more compared to their counterparts. These findings were however not significant (p = 0.966; p=0.748; p=0.361; p=0.140 respectively). The effect of religion on whether men follow spousal dates was found to be marginally nonsignificant as more Christians (51.5%) compared to other religions (48.5%) could accurately tell the menstrual dates for their spouses (p = 0.057). With regards to the "number of children" and the "category of children", more men with 3-4 children (36.1%) and men with female-only children (56.7%) could accurately recount the menstrual dates compared to others. These were also however non-significant findings (p=0.431 and p=0.561 respectively). Lastly, men who desired more children (72.2%) were more attentive to the dates of their spouses compared to those who had completed their family sizes (p=0.219) ( Table 2) . 
Awareness of ovulatory phases of spouse
With regard to their partners" ovulatory cycles, only 80 (21.1%) of the respondents knew the exact days their partners were ovulating. Age group 30-39 years (43.7%) were most attentive to the ovulatory cycles of their spouses compared to the other age groups (p=0.384). Civil servants (53.7%) paid more attention to ovulatory cycles of their spouses compared to others (p=0.148), while Yorubas (53.7%) more than other ethnicities (46.3%) paid more attention to the spouses" ovulatory cycles (p=0.719). Likewise, Christians (56.3%), married men (81.3%) and respondents who had at least secondary education (55.0%) were more attentive to ovulatory cycles of their spouses compared to their counterparts (p=0.522; p=0.932 and p=0.729 respectively). Men with family size of between 3-4 children (38.7%); men with female only children (53.8%); and men who were interested in more children paid also more attention to the ovulatory cycles of their spouses more than their counterparts (p=0.761; p= 0.321; p=0.472 respectively) ( Table 3 ). 
Test of men's knowledge of ovulation in spouse
An increase in libido of the spouse was the most explored sign that men from sub-urban communities used to predict the ovulatory phase of their spouses (30.0%) followed closely by an increase in basal body temperature (23.8%). Interestingly, most men correctly identified the ovulation of their spouses to occur at mid-cycle (30.0%) followed by those who believed it occurred in the 1 st week after menstruation (26.3%). A good proportion of respondents (22.5%) also admitted total lack of knowledge as to when this occurs. Of those that admitted to knowing the time of the month when their spouses are ovulating, 73.7% put in some effort to be with spouses at this time (Table 4 ).
Attendance/involvement with reproductive health-related issue
More respondents between age groups of 30-39 years (42.7%); other occupations (51.6%); Christians (54.8%); married men (81.5%); educational status attainment of at least secondary education (52.4%); men with 3-4 children (37.1%) compared to their counterparts had been more involved in health matters regarding the family or spouse before. These findings were equally not significant (p=0.384; p=0.623; p=0.175; p=0.964, p=0.120 and p=0.898 respectively). More Yorubas (58.2%) compared to other ethnicities had not been involved nor had accompanied their spouses for any health related matter before (p=0.131).
Respondents with female only children (51.6%); respondents with lack of awareness of spousal ovulatory cycles/dates (62.1%); and men that were knowledgeable of spouses" menstrual dates (64.5%) were found to have accompanied their spouses for reproductive health related event before (p=0.026; p<0.001; p<0.001 respectively) ( Table 5 ).
Predictors of involvement and support of reproductive health issues
Age less than 30 years (p=0.046), professional training or at least primary education (p=0.039, men that follow menstrual dates (p<0.001) of spouses were all significant predictors of involvement in a health issues ( Table 6 ). Respondents aged 30years and below had 76.4% lower odds to be involved in a health related matter compared to those aged 50 and above (OR=0.24; CI = 0.06 -0.98). Those with professional and primary education had about 71.8% lower odds of an involvement with a health (Table 6 ).
Discussion
The mean age of respondents (40.9±7.6) observed in this study is similar to that reported in other studies in Nigeria 1, 16 . This is likely the case because the demographic profile of the country has been found to be similar across all regions. In addition, studies involving men of reproductive age have reported similar results possibly an indication that the [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] Table 3 to other studies in other regions of the country, this figure is high. NDHS (2013) places the range of male literacy levels of other geo-political zones between 93.9% and 47.9% with only the South-South zone having a higher male literacy rate than the South West. This supports the theory that the Southwest region mainly inhabited by the Yorubas is one of the most educated regions in the country. This high literacy rate especially among the study participants can be rationally explained by government"s efforts at implementing the free universal basic education 17, 18 . Even though, universal basic education only supports primary education, the drive required to attain tertiary levels (34.5%) of education may well have been established with the implementation of the universal basic education program. Interestingly also, a good proportion of our participants were African Journal of Reproductive Health September 2017; 21 (3) : 85 civil servants that lived in the sub-urban communities. This could be a pointer to the reality of urban growtha logical perspective as to the prevalence of civil servants still resident in the sub-urban communities. According to literature, current rate of urbanisation in Nigeria is estimated at 5.5percent per annum with over 61.1 percent of 167million Nigerians (an equivalent of 102.203 million) already residing in sub-urban communities as of 2012 19 a situation that calls for active policy response by the policy makers and governmental authorities. Oyeleye argues for policies that favour reduction in fertility as an appropriate policy response to the effects of uncontrolled urbanization 20 .
The mean number of children reported in this study, 3.47 is quite lower than the 5.6 national fertility rate 4 . After splitting the respondents into various educational groups, it was discovered that there was a reduction in the average number of children as educational level completed increased. This concurs with earlier studies linking educational status of either male or female partner to the number of children they have. For instance, Osili and Long found that female education was associated with lower fertility rates 21 . Also, Bongaarts argued that men with higher education tend to have fewer number of children 22 thus highlighting the importance of education to predict household size.
Men aged 30-39 years, showed the greatest interest in involvement with partners" menstrual cycles. This may be due to the fact that the younger age group (<30years) are probably single and as such not concerned with issues regarding fertility talk less menstrual cycle of their partners 23 . The reason older age groups show increasing knowledge of their spouses" menstrual cycle dates may be due to the fact that they are probably married and had spent a longer amount of time together with their partners as opposed to the younger ones. In a mixed methods study, younger men were mostly concerned with just getting their partners pregnant and paid less attention to other details about their partners, especially when it pertained to reproductive and sexual health of their partners 11 . To further buttress this, improved levels of spousal communication have been reported in studies where the majority of the male respondents belong to higher age groups 24, 25 . This study also found that Yorubas had the highest proportion of men who knew exact menstrual cycle dates of their wives ( Table 2 ). The polygamous nature commonly found with the Yorubas and Hausa clans could be barriers for intimate communication between husbands and wives 26 . Furthermore, an infamous notion by husbands thinking that discussions around family planning and female reproductive health with wives is a dent on their manhood 27 may also be a plausible reason for this lackadaisical attitude. Even though we did not collect information on polygamy, higher rates of polygamous unions may be responsible for the observed lower proportions of men being aware of their wives" cycle dates among the other tribes. Educational status was found in this study to be highly associated with knowledge of menstrual cycle dates as those with postgraduate education had the highest proportion of men who knew menstruation dates of their partners, while those who completed technical education had the least. Higher knowledge of menstrual cycle dates noticed in men who had completed postgraduate education corroborates literature that affirms a link between educational status and improved reproductive and sexual health factors, Divo and Afework showed that men who were more educated sought to initiate discussions about family planning with their wives 28 . On the same note, males with higher education were more knowledgeable about natural family planning methods 11 , which relies heavily on knowledge of their partner"s menstrual cycle.
Respondents" knowledge of partners" ovulation days did not quite follow the same trend as that of the menstrual cycle. The higher interest of the younger age groups in the ovulation dates of their partners may indicate that they are more interested in timing the births of their children and in controlling their family size. On the flip side, middle and older age groups probably paid less attention due to dwindling interest in having more children. Further studies have also discovered that the desire to give birth to more children produced a curvilinear graph when plotted with middle age groups desiring more children compared to other African Journal of Reproductive Health September 2017; 21 (3) : 86 ages 29, 30 . The trend with respect to educational level completed with regards to ovulation, though, did not differ much from that of the knowledge of menstrual cycle dates nevertheless; respondents who had completed the government"s prescribed years of basic education had a higher proportion of men who knew the exact days of their partner"s ovulation. Once again, the importance of the link between educational status and the attitudes and behavior of males to reproductive health issues is brought to the fore. This had earlier being validated by Dunson and colleagues that established in their study a deeper involvement of more educated men with issues concerning the fertility and reproductive health of their partners 31, 32 . A significant association between higher education levels of men and attendance at antenatal care (ANC) or reproductive health care services has been established 33, 34 for which our study corroborates further. Communication between partners was also shown to be higher among the more educated men 35 . All of these indicate that education plays an important role in determining how involved a man is in his partner"s reproductive health. The results also indicate that higher number of children was observed among those who had lower knowledge of their partners" ovulation dates. Notably, males who were interested in their spouse"s sexual health had lower household sizes than their counterparts 36, 37 . Although the difference is not statistically significant in this study, linking it with results from other studies, points to a likely association between knowledge of a partner"s sexual health, controlled household sizes as well as practice of family planningimportant statistics that demand due consideration when formulating reproductive health interventions or family planning and family spacing control policies.
Jayalakshmi and colleagues in their study in India reported that although about 50% of their male respondents had knowledge of their partners" safe period, majority of them decided to have more than 3 children with the desire for sons as a primary factor 10 . However, in other settings, it was noticed that men in resource-poor settings do not have sufficient knowledge of the female reproductive cycle 38 . As such, a possible reason for the contradiction in results may be associated with the poor education men have on the link between knowledge of their partners" menstrual and ovulation cycle and the conception process. It is likely that men in this study do not pay attention to such matters whether they have male children or not due to their ignorance of its importance to childbirth.
Our study however had some limitations. The choice of our study design being a crosssectional study translated to the fact that causal relationships between explanatory and outcome variables could not be substantiated. Furthermore, the potential for recall bias is very important in this study as most of our questions had to do with recalling of dates. The cross-verification of dates quoted by our participants with their spouses would have been helpful to curtail this limitation. Readers should to be reminded that the results that demonstrate a high significance with regards to ethnicity could be as a result that the study was conducted in south-western Nigeria that is known to be inhabited primarily by the Yorubas. Lastly, the possibility of socially acceptable responses is very possible during the data collection process since our data was collected with the assistance of interviewers. Nevertheless, our study is the first (providing baseline statistics) that explains male involvement with reproductive health matters using more proximal family-oriented factors.
Conclusion
The significant association between men who were knowledgeable of spouse"s menstrual dates and involvement in reproductive health issues calls for a need for campaigns that encourage more male involvement. Policies that transcend conventional norms, examining other important spheres of relationships that ultimately determine male involvement with reproductive health issues are urgently advocated particularly in low-income settings.
Even though the revised National Health Policy recognizes the need for a scale up of male involvement in reproductive issues 39 , salient facts such as educational status, knowledge of menstrual
